













7KH IRXUZDYH PL[LQJ VLJQDOV IURP VSKHURLGHQH KDYH EHHQ V\VWHPDWLFDOO\ LQYHVWLJDWHG DW YDULRXV FRKHUHQW SHULRGV ߬  7KH
SURQRXQFHG YLEURQLF RVFLOODWLRQV RI WKH IXQGDPHQWDO PRGHV LQ WKH JURXQG VWDWH DUH FOHDUO\ REVHUYHG LQ WKH WUDQVLHQW JUDWLQJ
FRQILJXUDWLRQ ߬ ൌ Ͳ ,QWHUHVWLQJO\ LWZDV IRXQG WKDW WKH RYHUWRQHV DQG FRXSOHGPRGHV EHFRPH YHU\ VWURQJ FRPSDUHG WR WKH
IXQGDPHQWDOPRGHVZKHQWKHVLJQDOLVPHDVXUHGLQWKHYLUWXDOSKRWRQHFKRFRQILJXUDWLRQ߬ ൏ Ͳ7KHH[SHULPHQWDOUHVXOWVKDYH
EHHQ DQDO\]HG XVLQJ D %URZQLDQ RVFLOODWRU PRGHO 7KH LQWHQVLW\ FKDQJH ZLWK UHVSHFW WR WKH FRKHUHQW SHULRG LV TXDOLWDWLYHO\






7KHSULPDU\ SURFHVVHV RI SKRWRV\QWKHVLV LQYROYH WKH FDSWXUH RI VXQOLJKW DQG HIILFLHQW WUDQVIHU RI WKH UHVXOWLQJ
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 $XWKRUQDPH3K\VLFV3URFHGLD±
H[FLWDWLRQV>@,QDGGLWLRQWRWKHFRKHUHQWRVFLOODWLRQVRIWKHIXQGDPHQWDOPRGHVVHYHUDODXWKRUVKDYHUHSRUWHGWKH
FRXSOLQJ EHWZHHQ WKHVH PRGHV >@ DQG WKH YLEURQLF RVFLOODWLRQV LQ WKH H[FLWHG VWDWHV >@ &ROOHFWLYH
YLEUDWLRQDO FRKHUHQFH DPRQJ RVFLOODWLQJPROHFXOHV FDQ EH LQGXFHGZKHQ WKH H[FLWDWLRQ ODVHU SXOVH LV VXIILFLHQWO\
VKRUWFRPSDUHGWRWKHFKDUDFWHULVWLFSHULRGRIWKHPRGH5HFHQWO\E\SURSHUO\VKDSLQJWKHWHPSRUDOSURILOHVRIWKH







,QWKHSUHVHQWZRUNWKHYLEURQLFFRKHUHQWRVFLOODWLRQVRIDFDURWHQRLG VSKHURLGHQH LQDQRUJDQLF VROYHQWKDYH
EHHQLQYHVWLJDWHGE\PHDQVRIWKHIRXUZDYHPL[LQJ):0VSHFWURVFRS\,WLVVKRZQWKDWWKHFRKHUHQWFRXSOLQJV




QKH[DQH >@)RUWKHRSWLFDOPHDVXUHPHQWV VSKHURLGHQHZDVGLVVROYHG LQWHWUDK\GURIXUDQ7+)$KRPHEXLOG








)LJXUHV D DQG E FRPSDUH WKH ):0 VLJQDOV DW GLIIHUHQW
FRKHUHQW SHULRGV ߬ WKH WHPSRUDO VHSDUDWLRQ EHWZHHQ WKH ILUVW DQG
VHFRQGSXOVHV7KH)LJXUHDVKRZVWKHWUDQVLHQWJUDWLQJ7*VLJQDO
߬ ൌ Ͳ IURP VSKHURLGHQH LQ 7+) 7KH DEVFLVVD VKRZV WKH WHPSRUDO
VHSDUDWLRQEHWZHHQ WKHVHFRQGDQG WKLUGSXOVHV WKHSRSXODWLRQSHULRG
ܶ  )ROORZLQJ WKH VRFDOOHG FRKHUHQW VSLNH DW ܶ ൌ Ͳ  FRKHUHQW
RVFLOODWLRQV ZLWK D SHULRG RI D IHZ WHQV RI IHPWRVHFRQGV DUH FOHDUO\
REVHUYHG7KHRULJLQRIWKHRVFLOODWLRQFDQEHUHDGLO\XQGHUVWRRG IURP
WKHIDVW)RXULHUWUDQVIRUP))7VSHFWUXPRIWKHVLJQDODVVKRZQLQ)LJ
D 7KH FRKHUHQW VSLNH DQG WKH VORZO\ YDU\LQJ EDFNJURXQG ZHUH
VXEWUDFWHGIURPWKHVLJQDOSULRUWRWKH))7DQDO\VLV%\FRPSDULQJWKH
))7 VSHFWUXP ZLWK WKH FRQYHQWLRQDO 5DPDQ VSHFWUXP VKRZQ LQ )LJ
D DQG F UHVSHFWLYHO\ ZH FDQ FRQFOXGH WKDW WKH GRPLQDQW SHDNV
ODEHOOHG DVɋଵ DQGɋଶ DUH GXH WR V\PPHWULF VWUHWFKLQJ PRGHV RI WKH
 ൌ DQG െ ERQGVUHVSHFWLYHO\>@$IXUWKHU5DPDQEDQGɋଷ
UHIOHFWVWKHPHWK\OLQSODQHURFNLQJPRGH
7KH):0VLJQDO VKRZQ LQ)LJEZDV WDNHQE\VHWWLQJ߬ ൌ െͷͲ
IV ,Q WKH W\SLFDO WKUHHSXOVH SKRWRQHFKR H[SHULPHQWV WKH VLJQDO LV
GHWHFWHG DORQJ WKH SKDVHPDWFKLQJ GLUHFWLRQെ࢑ଵ ൅ ࢑ଶ ൅ ࢑ଷ  ZKHUH
SXOVH  SRVVHVVLQJ WKHPRPHQWXP YHFWRU࢑ଵH[FLWHV WKH VDPSOH ILUVW




VLJQDO LQ WKH7*FRQILJXUDWLRQ ߬ ൌ Ͳ E
7KH ):0 VLJQDO DW ߬ ൌ െͷͲ IV 7KH
PDJQLILHGVLJQDOLVDOVRVKRZQLQWKHLQVHW
7KHSHULRGRIWKHIDVWRVFLOODWLRQVLVDERXWD
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 $XWKRUQDPH3K\VLFV3URFHGLD± 
UHSUHVHQWHG ZLWK D QHJDWLYH VLJQ 1DPHO\ WKLV SXOVH VHTXHQFH LV WKH
VDPHDVWKHVRFDOOHGYLUWXDOSKRWRQHFKRH[SHULPHQW>@,Q)LJE
WKHWRWDOLQWHQVLW\RIWKHVLJQDOLVDERXWWLPHVZHDNHUWKDQWKDWVKRZQ






RIɋଵDQGɋଶ  WKH\ UHIOHFW WKH FRKHUHQW FRXSOLQJ EHWZHHQ WKH YLEURQLF
RVFLOODWLRQV LHɋଵ െ ɋଶDQGɋଵ ൅ ɋଶ 1RWH WKDW WKH HQHUJLHV  DQG
 FP UHVSHFWLYHO\ DUH HTXLYDOHQW WR  DQG  IV LQ WKH WLPH
GRPDLQ 7KH HQYHORSH RI WKH VLJQDO LQ )LJ E UHIOHFWV WKHɋଵ െ ɋଶ
PRGHVZKLOHWKHIDVWRVFLOODWLRQVVKRZQLQWKHLQVHWLQ)LJEUHIOHFW
WKHɋଵ ൅ ɋଶPRGHV,WVKRXOGEHHPSKDVL]HGWKDWWKHFRXSOHGPRGHVDUH
LQDFWLYH LQ WKH FRQYHQWLRQDO 5DPDQPHDVXUHPHQW EXW FDQ EH H[FLWHG
VLPSO\E\FRQWUROOLQJ WKHWHPSRUDO VHSDUDWLRQRI WKHXOWUDVKRUWSXOVHV
HYHQDILJXUHSULQWRIWKHɋଵ ൅ ɋଶPRGHFDQQRWEHREVHUYHGLQ)LJD
7KH H[SHULPHQWV KDYH EHHQ UHSHDWHG DW YDULRXV߬:H IRXQG WKDW WKH
UHODWLYH LQWHQVLWLHV RI WKH FRXSOHG PRGHV WR WKH IXQGDPHQWDO PRGHV
KDYHWKHPD[LPXPYDOXHVDURXQG߬ ൌ െͷͲIV
7KH H[SHULPHQWDO UHVXOWV KDYH EHHQ FRPSDUHG ZLWK QXPHULFDO
FDOFXODWLRQV >@7KH))7VSHFWUDRI WKHFDOFXODWHG):0VLJQDOVDUH
VKRZQLQ)LJ7KHSDUDPHWHUVXVHGIRUWKHFDOFXODWLRQLVWKHVDPHDV
WKRVH XVHG LQ 5HI >@ 7KH VSHFWUXP LQ WKH 7* FRQILJXUDWLRQ
UHSURGXFHV WKH H[SHULPHQWDO UHVXOW VKRZQ LQ )LJ D LH WKH
IXQGDPHQWDO PRGHVɋଵ ɋଶ DQGɋଷ DSSHDU FOHDUO\ :LWK DQ LQFUHDVH RI
WKH FRKHUHQW SHULRGQHZSHDNV GXH WR WKH FRKHUHQW FRXSOLQJ EHWZHHQ
WKH YLEURQLF RVFLOODWLRQV





GRPLQDQW DURXQG߬ ൌ െͷͲ IV LQ WKH H[SHULPHQW ZKLOH WKRVH LQ WKH
FDOFXODWLRQVDUHPD[LPDODURXQGെͳͲWRെʹͲIV:HKDYHUHSHDWHGWKH
FDOFXODWLRQV FKDQJLQJ WKH SDUDPHWHUV EXW FRXOG QRW UHSURGXFH WKH
H[SHULPHQWDO UHVXOWV TXDQWLWDWLYHO\ 7KLV IDFW LQGLFDWHV DQ DGGLWLRQDO
HIIHFW VKRXOG EH LQWURGXFHG WR WKH PRGHO WR IXOO\ H[SODLQ WKH
H[SHULPHQWDOGDWDVHW
6LQFHWKHH[SHULPHQWDOO\REVHUYHGVLJQDOLVWKHVXPRIWKHUHVSRQVH
IXQFWLRQV WKDWUHIOHFWDOO WKHSRVVLEOHRSWLFDOSDWKZD\V WKHFDOFXODWLRQ
PD\ KDYH GURSHG VRPH RI WKH RSWLFDO UHVSRQVHV %HDULQJ WKLV LGHD LQ
PLQGDSODXVLEOHRULJLQRIWKHVHGLIIHUHQFHVPD\EHGXHWRKLJKHURUGHU
LQWHUDFWLRQVQDPHO\WKHILIWKRUGHUSRODUL]DELOLW\SOD\VDUROH$OWKRXJK
WKH ):0 VLJQDO LV REWDLQHG DORQJ WKHെ࢑ଵ ൅ ࢑ଶ ൅ ࢑ଷ GLUHFWLRQ WKLV
DOVR VDWLVILHV WKH SKDVH PDWFKLQJ FRQGLWLRQ IRU WKH ILIWKRUGHU
LQWHUDFWLRQ HJ െ࢑ଵ ൅ ሺ࢑ଵ െ ࢑ଵሻ ൅ ࢑ଶ ൅ ࢑ଷ  െ࢑ଵ ൅ ࢑ଶ ൅ ሺ࢑ଶ െ






)LJ D DQG E ))7 VSHFWUD RI WKH
):0VLJQDOV VKRZQ LQ)LJV D DQG E
UHVSHFWLYHO\,QDGGLWLRQWRWKHIXQGDPHQWDO
PRGHV WKH FRXSOHG PRGHV DUH FOHDUO\
REVHUYHG LQ )LJ E F 7KH UHVRQDQFH
5DPDQ VSHFWUXP IRU FRPSDULVRQ 7KH
SHDNVPDUNHGE\DVWHULVNVDUH LQVWUXPHQWDO
JKRVWOLQHV








































































)LJ 1XPHULFDOO\ FDOFXODWHG ))7
VSHFWUD7KH QXPEHUV RQ WKH ULJKW LQGLFDWH
WKH FRKHUHQW SHULRGV߬ ,Q DGGLWLRQ WR WKH
IXQGDPHQWDO PRGHV WKH FRXSOHG PRGHV
DSSHDUDURXQGെͳͲWRെʹͲIV

























































,Q VXPPDU\ ZH KDYH REVHUYHG WKH FRKHUHQW YLEURQLF RVFLOODWLRQV RI VSKHURLGHQH LQ WKH JURXQG VWDWH ,W ZDV
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